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human and bovine types of tubercle bacillus,
and with other types of mycobacteria. For this
reason they may be positive in individuals in-
fected with Mycobacterium leprae. Positive tests
are also observed in healthy inhabitants of
tropical and sub-tropical countries, apparently
as a result of previous sub-clinical infection
with other mycobacteria.

Immunisation against tuberculosis. Protective
immunisation requires the induction of cell-
mediated immunity to tuberculoprotein, and
this is most effectively achieved by injecting
living mycobacteria. Attenuated strains of the
bovine type, e.g. bacille Calmette-Guerin
(BCG), or other non-human strains such as
Myco. muris (the vole bacillus), are used for
this purpose. Cell-mediated immunity develops,
with consequent delayed hypersensitivity reac-
tions at the site of injection and sometimes also
in the draining lymph nodes which may become
infected. The attenuated bacilli are destroyed
and the lesions heal, but the cell-mediated
immunity persists.

Structural changes

When a guinea-pig is inoculated with Myco.
tuberculosis there is little reaction during the
first day or so apart from local infiltration with
neutrophil polymorphs, which soon disappear.
During the next few days, macrophages mig-
rate into the area and ingest the bacteria with-
out bringing about their destruction. After ten
days or so, lymphocytes begin to appear in the
lesion, and macrophages derived mainly from
monocytes of the blood aggregate in increasing
numbers to form a minute nodule consisting of
a macrophage granuloma. These very early
stages of infection cannot, of course, be
observed in man, but the subsequent changes
are closely similar in man and the guinea-pig.
The macrophages enlarge and change to epith-
elioid cells (p. 74). Small lymphocytes accumul-
ate around the margin of the nodule, which is
then termed a tubercle and becomes visible to
the naked eye about 3 weeks after the onset. In
the central part of the lesion, multinucleated
Langhans' giant cells (p. 74) are formed by
fusion of epithelioid cells (Fig. 8.13). As the
tubercle enlarges, the epithelioid and giant cells
in the central part undergo necrosis (Fig. 8.14):
the cells lose their outline and nuclear staining
and become fused into a homogeneous or

Fig. 8.13 An early tubercle, consisting mainly of
epithelioid cells, some of which have fused to form a
Langhans' giant cell. Lymphocytes are scattered
among the epithelioid cells and are numerous
around the periphery, x 174.

Fig. 8.14 A more advanced tubercle with three
giant cells and early necrosis among the most cen-
trally-placed epithelioid cells, x 150.